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[57] ABSTRACT

A system for assisting in management of a packaging plant,
according to which such information as on packaging cost,
machine characteristics and surface packaging method is
transformed into database, whereby the packaging cost
calculation, production capacity calculation, line arrange-
ment method, packaging method, and packaging arrange-
ment investigation method are translated into numeral equa-
tions or software. With this system, highly accurate
investigation results can be output in a short time period,
thereby assisting in making an optimum management deci-
sion.

10 Claims, 13 Drawing Sheets

/./A
3 OUTPUT
INPUT OUTPUT
PACKAGING {|MACHINE CHA- PACRAGING
COST RACTERISTIC METHOD
DATABASE J |DATABASE DATABASE
T | PACKAGING COST
la l l l 1 l e~
Oa
PACKAGING 0 0O -
LaN PRODUCTION
DEPLOYMENT PACKAGING PRODUCTION LINE ARRANG-| [PACKAGING Ao CAPACITY
COST_INVEST-| |CAPACITY IN-| {EMENT INVES- ARRAN-
1b IGATING ALG-| |VESTIGATING | |TIGATING AL-| |GEMENT INVE-
ORITHM ALGORITHM GORITHM SA'ILI(;%%I&% b
PACKAGING \l 2 ¢ { e
LINE
OPERATION 4 5 6 7 [~ ARRANGEMENT
o c
7
NEW
COMMODITY [— OPTIHUM
F e “>|  ARRANGEMENT

0d



5,999,920

Sheet 1 of 13

Dec. 7, 1999

U.S. Patent

PO

—

LNIRIONVEYV
auvod
HNHWIL4O

20

LNIRIONVEYY
ANIT
HNARILAO

—3N

ALIDVAVD
NOILONAOY¥d

<

%

1S00 DNIDVIAOVI

L

DNINNVId
XLIAORHOD

M3N

L 9 S VA
( { } |
4 7 LY N\
‘KHLIYODTY
ONILVOILS HHLIYO9 HHILIHO9TV RHLIINO
-ZANI LNIZRED| |-Iv ONIIVOIL| | ONILVOILSIA| |-97V ONIIVDI
-NYHYY quvOog| [-STANI INFRA| |-NI ALIDVAVO| |-ILSEANI 1SOD
ONIDVAOVA| [-DNVHUV INIT NOILONAo¥d ONIOVIOVd

indino

asvavivd
QOHLIN
DONIDVIDVA

JFsvaviva

OILSI¥ILOVY
-VHD INIHOVH

asvaviva
4800
ONIDVIDOVd

1" 914

\\J

NOLLV¥ddO

LNV1d

DNIDBVIOVA

ar’

\\l\l\\\l\\\J

LINIRAOTJIA

LNVId

HNIOVIOVA

-

el

LAdNI




U.S. Patent

Dec. 7, 1999

FIG

Sheet 2 of 13

.2

PARTS COST DB

SMT

RESIS- | 1608 ¥l

¥0,8

MINI Tr ¥8

TRANSI-
STOR Tr

¥6

EHEeTio
CAPACIT 6o ¥20| 6¢

¥5

IC |SOP14P ¥30

DIP14P ¥25

INSTALLATION
COS8

T DB

TIME
RATE

Iy
PARTS COST|ON RATE

REJECTI

CINgERT
LoN) ¥60 ¥30

12%

(HOUNT
ING) ¥80 ¥10

%

-

PERSONNEL

_——la \

DISCRETE
1/4w

/1b

EXPENDITURE DB

1654PESE

CHINESE
RATE

ERSONNEL
DIT

EXPERDITORE (/) | ¥3,000

¥150(GEN)

ENERQY COST (/H) | ¥1,000

¥50(GEN)

/lc

EXCHANGE RATE DB

CASE 1

CASE 2

CASE 3

1 DOLLAR ¥80

¥70

¥60

1 GEN (CHINA) ¥10

¥9

¥8

¥34

t KAL?YSIAN DO
LLAR (MALAYSIA)

¥32

¥30

/1d

5,999,920



5,999,920

Sheet 3 of 13

Dec. 7, 1999

U.S. Patent

\

FUNITANIIXA TANNOSUIA TIVHIAO + LSOO NOILVTIVISNI TIVHIAO \1///
+ 1SOD S1¥Vd TIVHIAO = 1SOO DNIDVIOVA TIvdaA0 O

{ YNIHO) (VNIHD)
HHIL DNIDVEOVA X ALV FWIL = FYNIIANIIXH TINNOSHAd T1TvdIa0 O

{Nvavre) {NVavr)
FRIL DNIDVAOVA X FLVH IKIL = FUNILIANIIXA TANNOSHEd T1vaaao O

(DNILNNOH) (ONILINNOH) .
SIOALIY 40 DNINIVITY ¥0d ISO0D + 1S0O SIdvd FUAVAS/IONVNIAINIVH
{ONIINNOR) { DNILNNOH) {ONIINNON )
+ FNIL ONIOVIOVd X FALVH TWIL = ISOD NOILVTIVISNI T1vdaao O
{ NOILYESNI) ~ (ONIIYISNI)
SILOALHY JO DNINIVAIH ¥Od LSOO + ISOD SIAVd FHVAS/IDNYNZLNIVRK
( NOILYASNI) (NOILJHASNI) { NOILYASNY)

+ JHIL ONIDVADVd X HILVY JRIL = 1SOD NOILVITVISNI TIVYIAO O

{DNIINNOR) { DNILNNOK)
SI¥Vd 4O YIAGHAN X SI¥Vd 40 IS0O LINN X = LSOO Si¥vd T1vddao O

(NOILYASNI) (NOIINASNI)
S1¥vd 4O YAGHAN X SI¥VA A0 ISOD LINN X = LSOO SIuvd aq¢¢m>0nw\\¥

S

£ 9old



5,999,920

Sheet 4 of 13

Dec. 7, 1999

U.S. Patent

000T | 00Se 000¢€ 0002 00G € | 000 | GILSIANI XANOHW

_SSoaiT | _SSOAHE | - SSOANT | -SSONT | -SSOANI | -SSOdNT | JOLOINNOO BNOT

970 | 8770 | 890 | seoing| 20 |-ssoawi|  Tvorsaniixo

g 02 0T | _seonpt] ¥7°0 770 EEC)

A 80 8°0 70 ¢0 ¢0 dos

9°0 8y "0 8y 0 20 ¥1°0 <10 YOLSISNVYUL

"ods dIHD

9°0 8% 0 8y 0 ¢°0 vL°0 ¥60 0 YVINDNVEAVND

mmzuﬂwﬁ mwzw%%%x mﬂmmww mwuwwww mﬂHﬂwww Mzw%%%x ANIHOVH -l
VA

7913




U.S. Patent

Dec. 7, 1999

FIG.5

Sheet 5 of 13

158

5,999,920

BOARD | BoARD & |BOARD b|BOARD c
PARTS
SQUARE CHIP 100 90 90
TRANSISTOR 10 1 0 10
SOP 5 5 5
QFP 5 5 1
CYLINDRICAL
CHIP 0 g l
LONG CONNECTOR 1 0 0
PACKAGING CYCLE 1 2 1 2 1 2
MACHINE MACHINE MACHINE
TYPE A Tvg; B TYEE C
+
MACHINE MACHINE MACHINE
TYPE D D;I‘OYDPEEL El E%ggxﬁo
MODEL 2
LINE LINE LINE




5,999,920

Sheet 6 of 13

Dec. 7, 1999

U.S. Patent

(& 3dXAL INIHOVR) J
JRIL DNIAVOT + SI¥Vd J0 YIGRAN X ATOXD DNIDVIOVA

(D 3FdXL ANIHOVR) (INIT ONILISIXH)
+ ERIL DNIAYOT + SIYVd 40 HIGHAN X FTORO ONISVEOVd X = FTOXD ONIDVIOVA TIvHaao O

(3 FdAL INIHOVH)
FRIL DNIAVOT + SLUYVd 40 YIAHERAN X FTDXD ONIOVIOVd T
(9 IJXL INIHOVR) {INIT T TTIAOH)
+ JWIL DNIAVOT + SI¥Vd J0 YFHERNN X FTOAD ONIDVAOVA I = FTDAD ONIOSVIOVL AA§N>OO

GHIL DNIOVIOVA TTVEIAO
SAVG 07 X SIAINS ¢ X sunom g - ALIOVAVO NoIidnaowd O

(@ BdAXL INIHOVH)
ARIL DNIAVOT + SI¥VA JO ¥IGRAN X FTOAD ONIODVAOVA 3

(V 3dXL INIHDOVH) (INIT 2z TIAOKH)
+ IRIL ONIGVOT + SI¥Vd 40 YFEHAN X FTOXD ONIDVIOVA I = ITOAD OHNIDVIOVA T1vHiIA0 O

\

9°9l4d



5,999,920

Sheet 7 of 13

Dec. 7, 1999

U.S. Patent

HINOW/
SIINN 000°9

HINOW/
SLINN 000'¢%

v IdAL
a 3dAL
ANIHOVH  gN1HOVH

o B S

2 TIAOR -
d JdAL
ANTHOVH 4 ddAl
ANIHOVH
]
T THAON -
D ddAL :
INIHOVR 3 JdiL
ANIHOVH

<

O—///Y

HLNOW/SLINN 000°8 :3¥vad LV

HLNOW/SLINN 000'S
aIdNaoyd SIINN 40 ¥IEWAN -

SI4IHS 2 LIIHS -
NOILONgo¥d

404 SNOILIQNOD

HLNOW/
SLINA 000'€E ANIT ONILSIXH -
ALIDVAVD INZHAONVUEY
NOILOoNnaodd ANIT
qo

L Od

TIXOTdHI
sS3advduns ¢z -

W Og X ww QO ° HJZIS dILviIid d -

SAOVIUNS
HLOg -

dI1a -
MOTJEY - JOHLIH -

SLINN € KD
SLINN €2 X @

SLINA S9 X Ammw ddAL SI1¥Vd -
INARIONVEEY |

w‘ ayvod DHNIDYIOVA

6




5,999,920

Sheet 8 of 13

Dec. 7, 1999

U.S. Patent

LNARIDNVHEY
INIT RARILLO

i

dT0AD DNIDVAOVd L1IADYVI FHI 40 IDNVY HHL
NIHLIM SI HOIHM ONNOd SI INO TIINN NOILOETIS ANNILNOD O
INIRLSIANI
A0 RNRINIK V SI¥INDIY HOIHM ANO OL ALIY¥OI¥d FAID QO
SaQYVOd A0 DNIDVIOVA SMOTIV HOIHM ANIHOVH Vv 10313s O

dASVHVLVA DOIL
-STYILOVIVHO
INIHOVH

894

JTeVL
LNIRIDNVHYYV
S1yvd qyvod




5,999,920

Sheet 9 of 13

Dec. 7, 1999

U.S. Patent

/

8 I SYAAVT 9
4 14 SYFAVT ¥
4 91 SUAAVI 2
I RS dIAVT TTONIS
LS00 vIYV

a¥vos ayvos RALI
01 g S I 8 _NANOOTRES
1 S 1 4 4 1 DNILNNOK
2 I I £ S NOILYISNI
(HOIYFANI) vagy LS00 ammwmﬂ
ALITVA® 1500 Slu¥vd | 1S0D0 aqyvod auvod ONIOVIOVd | RELT ~<QVd

\_

"/

6914



5,999,920

Sheet 10 of 13

Dec. 7,1999

U.S. Patent

INIRIONVHHY
J¥vVOoH RARIL4AO

1

PO

INTRAONVYEV qUvOod IENIRY¥Y3ALId
ANV RORIXVH SI dANTIVA LNIRSSIASSY ISOHM GoHLIN Vv 10E1dS O
F74vl LHOIIM WALI FHLI 40 SISVE FHIL

NO GOHIEW ONIDVIOVA HOVE ¥0d INTVA LINIHSSISSY ZLvin21vo O
NOILVDIJIDAdS ALIUOWROO

QIVINOIY STIISILVS HOIHM JOHIIW ONIDVADVL v 10373s QO

-/

oL 9l

Fsvav.vd
JOHLIH

/ DNIDVIOVd

>

A _JHTEVL LHDIIM HILI

NOILVOIAIDAdS
ALIQOWROD

qI¥INdIY

-

qJ18VL

|  INIWIONVHYV

SLdVd qivod

g/




5,999,920

Sheet 11 of 13

Dec. 7, 1999

U.S. Patent

\\\.“\n. (ZW) FUNLIGNAAXE [N

i

4.
(vR) 1sool_1(gH) NOTL TINNOSHIA v isagen £
(NEX) 1500
000G 000 000 0ode 0001 0

L2227 AN\ LOOLING

200\ /////F L00LNI
| Vi 0000N""/"/7100LWS
SNOILIANOD
LSOO DNIDWIDVA J0 NOILVINOIVD IVIHL

qyvodg/NIx
£8 '672 20 °89L 52 "556 005°8622 | LS°T |219°112% | T00LKg
S 001 1€ 759 21689 0028821 | 00°T |280°2892 | TOOLKI
56 8LV 8¢ '2LL 91 "L18 006 "LEL 0T |88 1082 | T00LKS
(5%) 1500 ((EH) 1800 | mmpuiflsax | (IRLASOD | OlaMM | LS00 I-orurandh

]

S125NQ0¥d MIN J0 NOILVINDTIVD 'TVIYL

L1 Ol




5,999,920

Sheet 12 of 13

Dec. 7,1999

U.S. Patent

(MOTAdH HINOW/
SLINN 000¥)

€ ANVJROO

(MOT438 HINOW/

M SLINN 0002)

L 4
(MOT43Y¥ HLNOW/

( MO1IdH HILNOW/
SLINN 000¢€)

(MO'TddY HINOW/

SLINAN 000§)

SLINN 0002)

JAISNT 40 NOILVINRIS

. ) ) ; G35Na08d
000 ‘00€ 000 ‘OE | 000 '0% | 000 '0S 4ZEHON
. . v AQISNI v ANVAWGD
000 '09 000'8 | 00007 | 00002 | FAISNI
dn 3NIT —
. . . o}
) 000 ‘% | 000°9
000 0€ 000 ¢ ANVAROD LINNOHY ONI¥IGHO WAWINIR ,
000 0¥ | -+ {0007 |000°3 |000°8 >z<wzoo XIANI ¥IMOd DNILVAOWKODIV -
: - v X3IANI ALITVO® FOVHOVA *
Ooo .om OOO .m OOO w ooc o— ANVAKWOD : :

Uvaa d1VH G0T § ANVAWOD XFANI LSOD
1s¥id IHL | - aNNL AVR TI¥dVY 001 ¥ ANVAWOD HNIOVIOVI »
o4 TVIOL :

g ANVAROD
v
HWW%WWMMMQ V¥ ANVdROD ALI¥YOIYd -
ADITOd
) NOILONAO¥d
Jaisino
NOILONAodd dFAISLNO ANV

cl'old




U.S. Patent Dec. 7, 1999 Sheet 13 of 13 5,999,920

FIG.13
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SYSTEM FOR ASSISTING IN
MANAGEMENT OF PACKAGING PLANT

TECHNICAL FIELD

The present invention relates to a system for assisting in
the management of a packaging plant to investigate the
arrangement of the production line of the plant where parts
are packaged on circuit boards.

BACKGROUND OF THE INVENTION

A conventional example of a procedure for making a
management decision in such packaging plant will now be
described with reference to FIG. 13.

One of the major elements in making a management
decision in a packaging plant is the packaging cost. A trial
calculation of this packaging cost is made, as shown in FIG.
13, by multiplying the uniformly rated standard packaging
cost, which covers a series ranging from standard quadran-
gular chips easy to package to QFD and connectors of
peculiar shape difficult to package, by the number of parts to
be packaged.

An investigation of the capacity for production of pack-
aging boards in a certain packaging line is made by dividing
the product of the standard packaging cycle and the total
number of parts to be packaged, by the machine standard
packaging capacity. This standard packaging cycle is set
uniformly for all dissimilar types of parts to be packaged.
The machine standard packaging capacity uniformly speci-
fies the packaging capacity, which naturally may vary
according to parts to be packaged and machine productivity
with respect to the degree of difficulty in packaging.

An investigation of a line arrangement is made solely by
a rule of thumb worked out by the managerial class employ-
ees working at a job site in a plant, on the basis of production
information about the arrangement and number of parts and
necessary production capacity concerning boards to be pro-
duced and machine characteristic information about the
machine parts-associated capacity and the machine standard
packaging capacity.

An investigation of the arrangement of packaging boards
is made pursuant to the conventional method. Specifically, if
conventional products adopt the insertion method, this
method is employed as such, and if they adopt the surface
packaging method, this method is employed as such. Thus,
under the present situation, the determination of a packaging
method employed has not been based on general assessment
of all elements involved in production, such as the parts cost,
packaging cost, control cost, and quality.

Therefore, the arrangement in said conventional example
has been confronted with a problem that the accuracy of
calculation is poor in that all parts are calculated on the basis
of the same standard packaging cost.

Further, since all parts are calculated using the same
standard packaging cycle, there is a problem that the accu-
racy of calculation is poor.

Further, since the line arrangement is investigated by the
instinct and experience of managerial class employees work-
ing at a job site, there is a problem that the resulting line
arrangement is not necessarily optimum.

Further, since all elements involved in production are not
subjected to general assessment, there is a problem that the
selected method is not necessarily optimum, nor are the
produced boards.

DISCLOSURE OF THE INVENTION

An object of the invention is to provide a system for
assisting in the management of a packaging plant, which
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2

solves the above problems and enables an investigation to be
made to provide an accurate total packaging cost, an accu-
rate production capacity, an optimum line arrangement by
selection of an optimum machine, and an optimum packag-
ing board.

To achieve this object, a system for assisting in the
management of a packaging plant according to the present
invention comprises;

a packaging cost database having stored therein packag-
ing cost data for individual types of parts to be pack-
aged on a board, and

a packaging cost investigation algorithm for calculating
the cost of packaging on said boards to be produced, on
the basis of the arrangement and number of parts
concerning boards to be produced and on the basis of
packaging cost data derived from said packaging cost
database.

According to this arrangement, an investigation to pro-
vide an accurate total packaging cost can be made by
multiplying an appropriate packaging cost for each type of
parts, by the total number of parts of that type.

Further, a system for assisting in the management of a
packaging plant according to the present invention com-
prises;

a machine characteristic database having stored therein
machine characteristic information about the parts-
associated capacity and standard packaging capacity of
each available packaging machine, and

a production capacity investigating algorithm for inves-
tigating the production capacity by multiplying the
packaging cycle for each type of parts by the number of
parts to be packaged and dividing the resulting product
by the appropriate machine packaging capacity taking
into consideration the machine characteristics derived
from said machine characteristic database.

According to this arrangement, an investigation to pro-
vide a production capacity with high accuracy can be made
by multiplying the appropriate packaging cost for each type
of parts by the number of parts to be packaged and dividing
the resulting product by the appropriate machine packaging
capacity with the characteristics of the machine taken into
account.

Further, a system for assisting in the management of a
packaging plant according to the present invention com-
prises;

a machine characteristic database having stored therein
machine characteristic information about the parts-
associated capacity and standard packaging capacity of
each installed packaging machine, and

a line arrangement investigating algorithm for making an
investigation to provide an optimum line arrangement
by selecting an optimum machine on the basis of
production information about the arrangement and
number of parts and the required capacity of production
concerning boards to be produced and machine char-
acteristic information derived from said machine char-
acteristic database.

According to this arrangement, an investigation to pro-
vide an optimum line arrangement can be made by selecting
an optimum machine on the basis of production information
about the arrangement and number of parts and the required
capacity of production concerning boards to be produced
and machine information about the machine parts-associated
capacity and the machine standard packaging capacity.

Further, a system for assisting in the management of a
packaging plant according to the present invention com-
prises;
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a packaging method database having stored therein
assessment values concerning items to be investigated,
such as the parts cost, packaging cost, control cost and
quality during the production with respect to each of a
plurality of packaging methods, and

a packaging board arrangement investigating algorithm
for making an investigation to provide a method which
satisfies a required commodity specification and which
results in the calculated assessment value being
maximum, by calculating an overall assessment value
involved in the production of the commodity of
required specification for each packaging method, on
the basis of said packaging method database.

According to this arrangement, an investigation can be
made to provide an optimum packaging board after all
elements involved in production have been assessed.

Further, a system for assisting in the management of a
packaging plant according to the present invention com-
prises a plurality of combinations, including a combination
of said packaging cost database and said packaging cost
investigating algorithm, a combination of said machine
characteristic database and said production capacity inves-
tigating algorithm, a combination of said machine charac-
teristic database and said line arrangement investigating
algorithm, and a combination of said packaging method
database and said packaging board arrangement investigat-
ing algorithm.

Thus, according to the present invention, investigations
can be assisted to provide an overall packaging cost of high
accuracy, a production capacity of high accuracy, an opti-
mum line arrangement obtained by selecting an optimum
machine, and an optimum packaging board arrangement.

Therefore, according to the invention, data on the pack-
aging cost, production capacity, optimum line arrangement
and optimum board arrangement can be outputted with high
accuracy in a short time with respect to subjects, such as the
deployment and operation of the packaging plant, and the
planning of new commodities; therefore, a management
decision as to optimum plant deployment, optimum plant
operation, and the planning of optimum new commodities
can be realized, thus bringing about a merit that the man-
agement loss is minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the arrangement of a
system for assisting in the management of a packaging plant
according to an embodiment of the present invention;

FIG. 2 is a view showing an example of a packaging cost
database in FIG. 1;

FIG. 3 is a view showing in detail a packaging cost
investigating algorithm in FIG. 1;

FIG. 4 is a view showing an example of a machine
characteristic database in FIG. 1;

FIG. 5 is a view showing by way of example a board parts
arrangement table;

FIG. 6 is a view showing in detail a production capacity
investigating algorithm in FIG. 1;

FIG. 7 is a conceptual presentation of a line arrangement
and production capacity investigating algorithm in FIG. 1;

FIG. 8 is a view showing in detail a line arrangement
investigating algorithm;

FIG. 9 is a view showing an example of a packaging
method database in FIG. 1;

FIG. 10 is a view showing in detail a packaging board
arrangement investigating algorithm;
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FIG. 11 is a view showing an example of a display screen
depicting the result of a trial calculation of a packaging cost;

FIG. 12 is a conceptual presentation of a simulation of
allocations of production to one’s own company and others;
and

FIG. 13 is a view explaining how to make a management
decision for a conventional packaging plant.

DESCRIPTION OF EMBODIMENTS

FIG. 1 shows the arrangement of a system for assisting in
the management of a packaging plant according to an
embodiment of the present invention. This packaging plant
management assisting system shown in FIG. 1 is composed
of a computer A, which comprises a packaging cost database
1, a machine characteristic database 2, a packaging method
database 3, a packaging cost investigating algorithm 4, a
production capacity investigating algorithm 5, a line
arrangement investigating algorithm 6, and a packaging
board arrangement investigating algorithm 7.

The computer A is fed with packaging plant deployment
information la, packaging plant operating information Ib,
and new commodity planning information Ic. When fed with
these information items Ia—Ic, the computer A delivers, on
the basis of these information items, Ia—Ic, data on a
packaging cost Oa, a production capacity Ob, an optimum
line arrangement Oc, and an optimum board arrangement
0Od, which enable production to be economically effected in
the case where one’s own packaging facilities are used.

Particularly, there are problems of how to deploy the
packaging plant with respect to a future production plan and
what place which is optimum for production is to be selected
to cope with variations in the foreign exchange rate and
personnel expenditures.

Another problem is how to examine and improve the
packaging plant at all times so as to ensure optimum
operation from the standpoints of productivity, quality, lead
time, and inventory.

Another problem is that in planning a new commodity, it
is necessary to make a trial calculation of costs, and a
decision on a packaging method and board arrangement, and
secure a necessary production capacity for the scheduling of
the new commodity.

The packaging cost database 1 has stored therein pack-
aging cost data for individual types of parts exemplified in
FIG. 2. Particularly, it is composed of a parts cost database
1a having stored therein data on the costs of individual parts,
an installation cost database 1b having stored therein data on
the time rate cost, maintenance and spare parts costs and
rejection rates for individual packaging machines, a person-
nel expenditure database 1¢ having stored therein such items
as personnel expenditures and energy costs according to
different countries, and a foreign exchange rate database 1d.

The packaging cost investigating algorithm 4 calculates
the packaging cost of boards to be produced, on the basis of
the arrangement and number of parts concerning boards to
be produced and packaging cost data derived from the
packaging cost database 1. Particularly, as shown in FIG. 3,
a comparison is made between the insertion packaging
method and the mount packaging method as to the parts cost
and installation cost, followed by a comparison between
domestic production and overseas production as to person-
nel expenditures and overall packaging cost.

The machine characteristic database 2 shown in FIG. 1
stores machine characteristic information about the parts-
associated capacity and the standard packaging capacity of
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each installed packaging machine. Particularly, as shown in
FIG. 4, the machine characteristic database 2 is stored with
data on the cycle time required for the packaging of elec-
tronic parts for each packaging machine.

The production capacity investigating algorithm 5 shown
in FIG. 1 investigates the production capacity by multiply-
ing the packaging cycle for each type of parts by the number
of parts to be packaged and dividing the resulting product by
the appropriate machine packaging capacity taking into
consideration the machine characteristics derived from the
machine characteristic database 2. Particularly, the produc-
tion capacity investigating algorithm 5, as exemplified in
FIG. 6, investigates the production capacities of the existing
line, the model 1 line and the model 2 line concerning boards
in question.

Packaging on an intended board can be effected by
cooperation of the machine characteristic database 2 exem-
plified in FIG. 4, the board parts arrangement table 8
exemplified in FIG. 5 and the line arrangement investigating
algorithm 6 shown in FIG. 8. At that time, an investigation
can be made so as to provide an optimum arrangement Oc
in which the packaging cycle and investment are minimum.

FIG. 7 shows the concept of the production capacity
investigating algorithm § and the line arrangement investi-
gating algorithm 6. The computer A is furnished with data on
the packaging board arrangement 9 and production condi-
tions 10. The computer A computes the production capacity
Ob for each line arrangement through the aforesaid process-
ing.

Further, the computer A uses the packaging method
database 3 exemplified in FIG. 9 and the packaging board
arrangement investigating algorithm 7 shown in FIG. 10 so
as to select the most rational packaging method which
satisfies a required commodity specification, and makes an
investigation to provide an optimum board so as to deliver
data on the optimum board arrangement Od. Particularly, the
packaging method database 3 stores assessment values of
items to be investigated in connection with production, such
as parts cost, packaging cost, control cost and quality, for
each packaging method. The packaging board arrangement
investigating algorithm 7 selects a packaging method which
satisfies the required commodity specification, on the basis
of the packaging method database 3, board parts arrange-
ment table 8, required commodity specification 11, and item
weight table 12, calculates the assessment value of each
packaging method on the basis of the item weight table 12,
selects a method whose assessment value is the greatest and
determines the arrangement for packaging on boards.

FIG. 11 shows an example of a display screen in the case
where a trial calculation of packaging costs is made con-
cerning the surface packaging machine, insertion packaging
machine and semiconductor packaging machine. FIG. 12
shows by way of example a concept presentation of an inside
and outside production simulation to determine the amount
to be produced inside and the amount to be produced with
an order placed outside.

In the embodiment described above, the packaging plant
management assisting system comprises a packaging cost
database 1, a packaging cost investigation algorithm 4, a
machine characteristic database 2, a production capacity
investigating algorithm 5, a line arrangement investigating
algorithm 6, a packaging method database 3, and a packag-
ing board arrangement investigating algorithm 7; thus, as
described above, it is possible to make an investigation to
provide an accurate overall packaging cost, accurate pro-
duction capacity, an optimum line arrangement, and an
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optimum board arrangement. Even if the packaging plant
management assisting system of the invention does not meet
all of these structural requirements, however, a rapid inves-
tigation can be made to provide a more accurate efficient
5 production plan than in the prior art through a combination
of a single database and a single investigating algorithm,
such as a combination of the packaging cost database and the
packaging cost investigating algorithm, a combination of the
machine characteristic database and the production capacity
investigating algorithm, a combination of machine charac-
teristic database and the line arrangement investigating
algorithm, or a combination of the packaging method data-
base and the packaging board arrangement investigating
algorithm, or through a combination of a plurality of data-
bases and a plurality of investigating algorithms.
What is claimed is:
1. A method for monitoring and controlling a packaging
plant comprising:
storing in a database packaging cost data for individual
types of parts to be packaged on a board;
applying an algorithm based on said packaging cost
database so that packaging costs are minimized,
wherein said algorithm considers at least the basis of
the arrangement and number of parts on a board, and;
outputs a result produced by said algorithm
wherein user selects an arrangement and number of parts
based on said results.
2. A method for monitoring and controlling a packaging
plant comprising:
generating a machine characteristic database wherein said
database comprises machine characteristic information
about parts-associated capacity and standard packaging
capacity of a plurality of packaging machines;
applying an algorithm based on said machine character-
istic database wherein said algorithm calculates the
production capacity of each packaging machine by
multiplying a packaging cycle for each type of parts by
the sum of parts to be packaged, and dividing the
multiplication product by an appropriate machine pack-
aging capacity wherein the packaging cycle, the sum of
the parts to be packaged and the machine packaging
capacity are derived from said machine characteristic
database, and,
outputting a result produced by said algorithm
wherein user selects a machine for packaging parts based
upon said results.
3. A method for monitoring and controlling a packaging
plant comprising:
creating a machine characteristic database wherein said
database comprises machine characteristic information
about the parts-associated capacity and standard pack-
aging capacity of a plurality of packaging machines;
applying an algorithm for selecting an optimum line
arrangement by selecting an optimum machine based
on production information about an arrangement and a
number of parts and production capacity of boards to be
produced wherein said production information is
derived from said machine characteristic database, and;
a result from said algorithm is output
wherein user selects an optimal line arrangement accord-
ing to said results.
4. A method for monitoring and controlling a packaging
plant comprising:
creating a packaging method database wherein said data-
base comprises assessment values including parts costs,
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packaging costs, control costs and quality during the
production with respect to each method utilized in said
plant;

applying an algorithm to provide a method which satisfies
a required commodity specification and which maxi-
mizes a calculated assessment value, by calculating an
overall assessment value involved in production of a
commodity of required specification for each packag-
ing method, and;

outputting a result generated from said algorithm

wherein user selects a packaging method based on said
results.

5. A method for monitoring and controlling a packaging
plant, comprising a combination of any two or more of the
methods described in claims 1 through 4.

6. A system for monitoring and controlling a packaging
plant comprising:

a computer wherein a packaging cost database and a
packaging cost algorithm are stored and manipulatable;
and

a display for displaying data stored in said packaging cost
database and results generated by said packaging cost
algorithm

wherein a user selects an arrangement and number of
parts based upon said results.

7. A system for monitoring and controlling a packaging

plant comprising:

a computer wherein a machine characteristic database and
a production capacity algorithm are stored and manipu-
latable; and
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a display for displaying data stored in said machine
characteristic database and results generated by said
production capacity algorithm

wherein a user selects a machine for packaging parts
based upon said results.

8. A system for monitoring and controlling a packaging

plant comprising:

a computer wherein a machine characteristic database and
a line arrangement algorithm are stored and manipu-
latable; and

a display for displaying data stored in said machine
characteristic database and results generated by said
line arrangement algorithm are displayed

wherein a user selects an optimal line arrangement
according to said results.

9. A system for monitoring and controlling a packaging

plant comprising:

a computer wherein a packaging method database and
packaging board arrangement algorithm are stored and
manipulatable; and

a display for displaying data stored in said machine
characteristic database and results generated by pack-
aging board arrangement algorithm are displayed

wherein a user selects a packaging method based upon
said results.

10. A system for monitoring and controlling a packaging

plant, comprising a combination of any two or more of the
systems described in claims 6 through 9.
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